1. Introduction {#s0005}
===============

Nowadays, total mesorectal excision constitutes the gold standard to remove perirectal lymph nodes [@b0010]. However, in advanced cases, the lymphatic spread of mid to low rectal cancer proceeds further towards the origin of the inferior mesenteric artery and laterally alongside the internal iliac artery [@b0015]. The incidence of metastasis to lateral lymph nodes was estimated to be of 10.8% [@b0020]. Preoperative imaging might help identifying metastatic lateral lymph nodes [@b0025]. To prevent cancer recurrence, lateral lymph nodes need to be treated with curative intent [@b0030].

To this end, in patients with locally advanced rectal cancer whose lower tumor border is located distal to the peritoneal reflection, Japanese surgeons add lateral lymph node dissection to total mesorectal excision [@b0035], [@b0040]. On the other side, Western surgeons, considering the morbidity associated with lateral lymph node dissection, associate preoperative radiochemotherapy to total mesorectal excision [@b0010]. However, this strategy was demonstrated to be inefficient in preventing local recurrence in patients with cT3-4 rectal cancer and enlarged lymph nodes on preoperative imaging [@b0045].

However, the choice of the procedure offering the best survival for patients with low rectal cancer remains poorly documented, especially in patients with enlarged lateral lymph nodes on preoperative imaging, and some authors advise to perform lateral lymph node dissection in these patients [@b0050].

Therefore, our objective is to perform a systematic review and meta-analysis of the literature determining whether lateral lymph node dissection for low rectal cancer improves overall survival and recurrence-free survival.

2. Objective {#s0010}
============

The primary objective is to determine whether lateral lymph node dissection for low advanced rectal cancer improves overall survival. The secondary objective is to determine whether lateral lymph node dissection for low rectal cancer improves recurrence-free survival in these patients.

3. Methods and analysis {#s0015}
=======================

This systematic review will be carried out according to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) statement [@b0005]. MEDLINE, Embase, Cochrane and Web of Science will be searched from inception to the 16th of January 2019 for original studies written in English or in French including patients who benefited from lateral lymph node dissection for low rectal cancer. Additional records will be identified by manual search of the reference lists of the included publications. Case series, conference abstracts, letters to the editor and secondary analyses of previously published papers will be excluded. Studies including patients with recurrent rectal cancer, pediatric population, patients undergoing multivisceral resection or studies without control group (without lateral lymph node dissection) will be excluded. Studies not reporting overall survival for patients with and without lateral lymph node dissection will be excluded.

Studies will be selected for inclusion using the Covidence software [@b0055] by two authors (JM, NC). Discrepancies will be solved by a third author (FR). The following data will be extracted: first author, publication year, country where the investigation took place, study period, study design, number of patients included, number of patients who underwent lateral lymph node dissection, number of patients who did not undergo lateral lymph node dissection, number of male patients for each group, number of patients with metastatic lateral lymph nodes (among patients who underwent lateral lymph node dissection), number of patients who underwent preoperative radio- and/or chemotherapy for each group, type of neoadjuvant treatment in these patients, oncological stages of included patients for each group, overall survival for each group, recurrence-free survival for each group.

Hazard ratios (HR) of overall and recurrence-free survivals extracted from included will be combined using the method of the inverse of the invariance (model with fixed effects) in absence of sensitive heterogeneity (I2 \< 50%). In case of heterogeneity (I2 \> 50%), a model with random effects will be used (Der Simonian and Laird\'s approach [@b0060]). In detail, the logarithm of HR will be combined and the standard errors of the logarithm of HR will be derived by dividing by 2\*1.96 the width of the 95% confidence interval of logarithm of HR. The presence of heterogeneity will be investigated by applying Cochran\'s Q test and by assessing the I2 statistic.

Two authors (JM, NC) will perform the critical appraisal of the included studies. Risk of bias will be assessed by using the Newcastle-Ottawa scale. Discrepancies will be solved by a third author (FR). Studies will be ranked as very good (8--10 points), good (6--8 points), satisfactory (4--6 points) or unsatisfactory (\<4 points) for the studied outcome. Subgroup analyses will be performed by separately pooling studies according to their ranking on the Newcastle-Ottawa scale.

4. Conclusion {#s0020}
=============

This systematic review and meta-analysis of the literature will help determining what is the best therapeutic strategy to treat lateral lymph node in patients with mid to low advanced rectal cancer.
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